Cultural traits spread via multiple mechanisms among individuals within social groups, including via transmission biases that occur when subordinates copy from dominants (prestige transmission), or via common cultural trait variants that are favoured over rare ones (consensus transmission). Most animal populations are subdivided into social groups where cultural learning occurs, yet theoretical studies of cultural trait transmission have tended to focus on within-group transmission dynamics. We developed an agent-based model of cultural transmission in socially structured populations in which a trait arises in one individual and either persists until a stable population equilibrium is reached, or goes extinct. With this model, we systematically varied group size, rates of dispersal among groups, mortality rates, transmission characteristics, the benefit of the cultural trait (including possibly negative benefits), and whether individuals disperse locally or randomly. We used generalized linear models to examine how changes in these parameters influence trait extinction, equilibrium prevalence and time to equilibrium. Four traits increased the probability of extinction: smaller group size, higher background mortality, lower transmission rate and more costly traits (although costly traits sometimes reached an equilibrium). Local dispersal and biased transmission mechanisms (prestige and consensus) had no significant effects on extinction probability, and similar patterns were found for equilibrium prevalence. We found that a lower dispersal rate and local dispersal slowed the time required for a trait to reach equilibrium, as did smaller groups, lower transmission rates and lower costs. Collectively, these analyses reveal that prestige and consensus transmission have weaker effects than other factors associated with demographic and social conditions. Ó
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A striking feature of human evolution is the incredible diversity of cultures that exist around the world. For example, linguists have counted over 6000 languages (Gordon 2005) , and humans are thought to practise more than 4300 religions (faith groups). Many human cultural traits are likely to be adaptive, such as those related to resource allocation and health practises, and are thus subject to natural selection (Mesoudi et al. 2004 ). Other cultural traits, such as decorations on pottery, are probably driven less by natural selection, but they may provide social or sexual benefits that indirectly translate to higher reproduction. Some persistent cultural traits in humans are even associated with costs. For example, a celibate priesthood dramatically reduces the reproductive success of individuals that become priests, while scarification, excision and circumcision increase the risks of lethal infections, especially in societies living without access to safe medical practises. Potential cultural traditions also have been documented in many nonhuman systems, including nut cracking in chimpanzees, Pan troglodytes (Boesch et al. 1994; Boesch & Boesch-Achermann 2000) , potato washing in Japanese macaques, Macaca fuscata (Kawai 1965), and tool use in New Caledonian crows, Corvus moneduloides, to obtain invertebrates from the vegetation (Hunt & Gray 2003) . Understanding the spread of cultural traits in nonhuman systems could provide insights to human evolution and the factors leading to the explosive growth of cultural traits in the human lineage.
A critical question in studies of cultural evolution involves features that affect the dynamics of cultural traits, both in terms of the proportion of individuals that express the trait and the rate at which the behaviour spreads through a population. In addition to the cost or benefit of the trait in question, two factors are thought to be important to the spread of cultural traits: the mechanism by which behaviours are learned and the social context in which
